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Description 

TFCHNICAL FIELD 

The present invention relates to a pharmaceutical composHion lor prophytexfe or tr^mert of cerebral Infarction 
which comprises a compound having a specif ic chemical structure and ant-endothelin activity. 

RAr.KfiROUND AFTT 

c^r^^iir, ii=T\ ifi a vasoconstrictor peptide composed of 21 amino add residues, which was first isolated from a 
cuttJrl^J^^S^ rp^d^a^^re;^^^^^ cens and characterized (Yanagizawa et al.. Nature 23| 4i wi5^ 
£S!^em resSSi suggested that endothelin occurs in at least 3 isoforms (ET-1 . ET-2 and EMMnd t«o 
eSolherreTitors 1^^^^^ with only action of vasoconstriction) and ETb (being concerned wrth ma«,ly 

'•^•^ii'^Tdi:^^^^^^^^ 

devd«7h!^^Xdr^ for diseases pathologically associated with endothelin. Results of such ^o^^^o^ye^^ 
hSL teSTe«,rted in EP-A-552.489. EP-A-528.312. EP-A-499.266. WO 91/13089. EP-A-436.189^EP-A-^7.195 
EP A 510^6^9^12991. EP-aU96.452. EP-A-526.708. EP-A-460.679. WO 92/20706. among <rther rep«1s^The 
fr^i^icrto2^n the above reportsare suggested to be eHective as anti-hypertensive agents, therapeutc dn^ 
to^^J^ar^Z^Tv^r dishes (such as myocardial infarction), therapeutic drugs for diseases of the tad- 
nl^^^Z^. antHnflammatory agents, and/or antiarthritic agents but there is "°?P«<=;^*=^^J»=J^^ 
Sr iSSon as a therapeutic or prophylactic drug for cerebral infarction. On the other hand EP-A-€55.463 
di^fb^S STcJmiur^ whi* exhibWicellent antagonistic action against endotiielin B recepto-s .s useful lor d.s- 
rioeoc rflii<;pd bv endothelin, such as hypertension, cerebral infarction, etc. ^ ^ r • 

In fhe staie of the art'J^the inventors of ti.e present invention investigated agen^^ "^^I'^ Sl^l' 

r«nv henlrfida orevention or treatment of cerebral infarction and firstiy found surprisingly that ant-endothelin com- 

perfected tiie present invention. 
30 -Ql IMMARY of THp INVENTION 

The oresent invention relates to a pharmaceutical composition for the prophylaxis and/or ^^^^j^*^^';^ «^ 
cereal Son^ich comprises a coVund having a specific chemical structure and ant-endothehn act^rrty. 

35 pFTAII Fn EXP I A^fffTinNQF THF INVENTION 
The present invention relates to: 

(1) a pharmaceutical conposition for the proptvlaxis or treatment of cerebral infarction which comprises a com- 
" Ste^iSTeSS'S,^^^ tod) wherem the anti-endothelln actMty Is endothelin receptor 

S^Se°^Sr'i^^«< composHion according to (1) wherein the 

S^t^T^II^ceutical composition according to (1) wherein the compound having anti-endothelin activity is a 
cyd'ic hexapeptide of the formula: 

I — X D C E > [IJ 

wherein X and Y each represents an a-amino acid residue having D-. L- or DL-form: A represents a D-acidc a- 
^ln«acW r2iLe B represents a D- or L-neutral-a-amino acid residue; C represents a L-a*mino aad residue: 
ITiri^tS-alarr^S Sj residue having an aromatic ring group, or an ester thereof, or a saH thereof: ^ 
f5)X1S!^ce.^lSrcomposition according to (3) wherein the cyclic hexapeptide is a compound of the formula 

Cydot-D-Asp-Asp(R1)-Asp-D-Thg(2)-Leu-D-Trp-l 
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wherein Asp(R1) is an aspartic add p^,>henylpiperazine amide re^due and Thg(2) is a 2.thienylglydne residue 
or a salt thereof; and so forth. 

The ant.-endothel.n compound that can be used in the present invention is any peptide compound that can be 

^"^ J^^I^T^^^ with basic amino adds are salts with arginine. lysine, and ornHhine. 

^'^''^T^T^^^iX^^i^nC^^o.a^ groups such as hydroxy, thiol, amine imino. carboxy. etc.. such func- 
tional groups may be su|^ituled by su^^^ propionyloxy. etc.). 

zyDamino. N-{4-methylben2yl}amino. n |^ Jl^®^"";/^^ , o-fun^lmethylamino. 3-furylmethylamino. 2- 
methoxybenzvDamino. etc.). aromatrc ^^'^'^^f'^^^;^^^^ The sUbstiWed amido 

thienylmethylamino. 3-thienylmethylamino. indol-2-ylmethylamino. mdol 3 yimeinyiamino. eic.;. 
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• . ovamnie C. c aliohatic acvlamido (e.g. formamido. acetamido. propionamido, etc.). C4.9 alicydic 

^TZo"f/? ^c^^^^^TcioUelL^y^a^. etc.). C^.^s ary. acylamido (e.g. benzamido. 
acylam.do (e.g. *!y^'°P®"f JT^^ (e g phenylacetamicto. 2-phenylpropionamido. 3-pheny!propiona- 

^.^S^^. indol-3-5caioxamido. etc.). aromatic heterocyclealkylcarlxjxamdo (e^g. •fo'^V'^^ Jj-^-^^' 
' iSol-S-SSS^SS;; etc.). sulfonylamido (e.g. t>enzene8utlonytamldo. p-toluenesuflonylam«to. 4-methoxy-2.3.6-tn- 
mettwlbenzenesulfonylamido. etc.). etc. r 
The substituent group for the substituted imino includes the same C,^ allcyl, C3.8 cycloalkyl. Ce-ig aryl. C7-15 
=rnma«r heterocvcle-C, alM groups as mentioned for the substituted amino or amido. 
,0 "^"lin^^al^cid -Ts^^^^^ inc'"^es but is not limrted to N-methy.g.ycine (sarcosine). ^f^^r^' 
iM mISireSrS-Shylleucine. N-methylphenylalanine. N-ethylphenylalanine. N(a)-methyttryptophan. N(«>ethyjyp- 
toD^r^N-SctopenS"^^^^^ N-cydoSglycine. N-phenylglycine. N-pheny«eucine. N-benzylglyc,ne N-benzy«eu- 
c^r'N(a7Sws?dine. N(x)-benzy1histidine. N(n)-phenacylhistidine. N(n)*enzyloxymethyJ,«tKl.ne N^- 
b^enSonWarginine. N^-p-toiuenesulfonylarginine. N9-(4-rT,ethoxy-2.3.6-trimethylbenzenesuHonjrt)argm^^^^^ 
benzenesumjny aigi • J; „ j N(e)-(4-methoxy-2.3.6-trimethylbenzenesuHbnyl)lysine. N'"-meth- 

" ^v^to^^^^^^^ r^n-acetyltryptophan. N(.)*enzy..ysine. N(e)-(2-n.ry,me- 

N(^^^S^eim\vsinB. N(E)-(indol-3-ylmethyl)lysine. N(e)^henylacetyllys.ne. N(e)-({2- 
«ni n£w aS^SacS^ N(e)-({indol-3-yl}acetyl)lys.ne. N(e)4)enzoy«ysine. N(^-(3-phenytprop.- 
Sl'ySf "Sra^iTe^^^^^^ N(5)-(2.thieny.methyOornithine NJVOndoUa-y.me- 

S^jenzoylorntthine. N(6)-phenylacetylornithine. N(6)-(3-phenylpropiony1)ornithine. N(5H 2- 
,hy)ornrth.ne N(^be^^^^^ ^^^y^^2• 

^NSent^^^^^ N 5 -Sl-chrophenyO^^^ N(6).(l4-chloropheny.)acetyl)orn«hine N(6)-({2- 

^^h^SSeXnrthine. N(5)-({3-rT.ethoxyphenyl}acetyl)ornlthine. N(6)-({4-methoxyphenyl)ace^yJornrth.ne. 
^T^^^Z^S^^^n^. N(V-benzyl-2.4.-diaminobutyric acid. N(y)-(2-furylmethyl)-2.4-d.am.nobutyr.c aad. 
K-S^.eS,T2 4^^^^^ N(Y)-0ndol-3-ylmethyl)-2.4^iaminobutyric acid. 

^^S^rraSrNM phenylacetyl-2.4^iaminobutyricacid. NM^^^^^ 

^t^!^.2^Sn^n^o aSd. NM-(2-thlenylacetyl)-2.4KJ.aminobutyric acid, and NM-({.ndol-3-y.}acetyO-2.4- 

carboxy includes, for example. ca*amoyl (-CONH^). ali^lcart^amoyl (e g methylcarbamoyl. 
ethyS*!S^I r^r^Samoyl. tert^cTrbamoyl. etc.). cycloalkylcarbamoyl (e.g. cyclopenty1cart,amoy.. 
ethyicaroamoy'. n-p'of^y arvlcarbamovl (ea ohenylcarbamoyl. {4-methylphenyl}carbamoyl. etc.). C7-15 

:CSi?S^ S;^.Sr^mXS.SbanS,;. (1.2-diphe%.e!hy.lcarbamoy.. etc.) (aromatic heteno<j- 
^fc SSr£^<Sr^e^I24indi-^^^ 

nta;rIzinJS£.SW^ (^Q- N^-methylpiperazinecarbonyl. N*-ethy^.peraz.necarboniJ. 

pjerazinwarbony^^r^U J^^^^ N^-cydopentylpiperazinecarbonyl. r^-cyclohexylp.peraz.necarbon5j. 

Set ^f^^ r^X^^rocycie-pil^rJinec^ri^^^ (e.9. NWdy«piperazineca*ony.. N^-»"^y'P>P^^"t?S' 

^ S«zrJS?nr(eTN^^^^^^^ N4-i2-{indo.-3-y«}ethyl]piperaz.neca*onyl etc.). N - 

fr SS7acvlfpiperiineca*^^^ NVopionylpiperazinecartjonyl. etcO. N^- 

C^/XSc ac'yXSe^^^^ N^-cyCopentanecarbonj^piperazinecarbony.. 

(C4-9 ^ '^<^'V~:„V^^ v n4.,c ,,arvlacvl)DiDerazinecarbony1(e.g. N*-benzoylpiperazinecarbonyl. N*-{4-methyt>en- 
p,peraz.necarbonyl^c).N -(C^isarylacyOW^^^^ N4-phenylacety1piperazinecart>onyl, N^- 

« r2th?n:;^pr;S^;atLf^^ ^^■^'''T^sr'•'■''^^^^^^^^ 

N^Tr^Sac^^^^^^^ N4.{2-naphthylacety«}piperazinecartx,nyl. etcO. 

onyi. N 11 '^P""''''~^^{r^ _ N^-{indol-2-ylcaibonyl}piperazinecaibonyl. hr-{indol-3- 

*'r^?.'^?'"''SnT^rtc) N^-arSmatic heterryXalMcarbo^y.)^perazinecartx>nyl (e.g. NMindol-2. 
'vSSS^^^^ r^lSLliacTXiP^^^^^^ C,. a.koxyca*ony. (e^g. methoxycartx,n^. 

ylacetyllpiperazinecaroonyi. IN t o y V„rk«lkvloxvcarbonvl (e.g. cyclopentyloxycatbonyl. cyclohexyloxycarb- 

^ic^.^ so on' Ihe above'mSnioned carbamoyl includes amides with a-amino acds and am.des 

« ine NCiTlasiragine N^-phenethylasparagine. N4-(2-{indol-3.yl)ethyl)asparagine. N'-^^thylgUrtamin^ Nj)he- 
nLlmti^ N^^^^^ N^phenethylglutamine. N5-(2^indol.3-yl}ethyOglutam.^e. P-'"«*'y'««f«'^^ 

r^SiS asoLSe pSenzy^ as^rtate. p-phenethyl aspartate, aspartic acid p-N^-phenylpiperazme amde. as^rte 
7^T^il^^^P^^-^^ amide, aspartic acid p-N^'-O-methy.phenyDpiperazine amde. aspartc acd p-N^- 
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(4-methylphenyOpiperazine amide, aspartic acid p.N^-(2-methoxyphenyi)pipera2ine amide, aspartic f 
ox^nyVpt^^rSine amide, aspartic add p-N^-(l-methoxyphenyl)piperazine amKle. aspartic ^^^^^^P-^^^-chto^^^^ 
^Ci^VoZiine amide asoartic add B-N*-(3-chloroptienyl)piperazine amide, aspartic acid p-N -{4- 
'^Z^^^^pe:^^^ amiraiarJc acid% V.ro^hen^)Piperazine -^^-^^-J? ^^^^^^^^^^ 
nvltotoerazine amide aspartic acid p-N^i-O-trifluoromethylphenyDpiperazine amide, aspartic acid p-N :(2.3-cJimettvi 
S)pS^ne a'm^e aspartic acid p-N^-ca-pyridyOpiperazir^e f P-^'«= ^anSr ' '^^^^^ 

amide, y-methyl glutamate. y-cyclopropyl glutamate. rbenzyl glutamate. and rphenethyl glutamate^ v ^ v ^„ 

Referring, further, to the tormula [Q, the precursor a-amino adds for the a-a"»no ac J residues for X and Y may be 
whit5hever of D- L- and DL-form compounds but the L-form is preferred for tKJthX and Y. . ^ . « 

vrpreferabry "an amino add resSue selected from the precursor group consisting of aspartic ac«J. glutamic aad. 
alanine, proline, leucine and tryptophan, and more preferably an L-aspartic acid residue. 

X is preferably a group of the following formula: 



IS 
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CO 



CH2 
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so NHCHC( 



wherein G represents a group of the regional formula 
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Wherein and each represents hydrogen. C1.6 alkyl. alkoxy. halogen or nitro; 



''^T/cTJalX'^iSl^^^^^^ methyl, ethyl, n-propyl. iso^opyl. n-butyl. isobut>J. terj-bulyf n- 

45 pentJT n-he^Sc and is preferably 0,3 alkyl. e.g. methyl, ethyl, n-propyl. and isopropyl. and more P^^'e/^V 2' 
?he C,7a^xy mentioned for and X^ indudes methoxy. ethoxy. n-propoxy. n-butoxy. n-pentylo>qf; n^1exy^oxy. etc. 

is o^eSX cTj alkoxy. e.g. methoxy. ethoxy. n-propoxy. etc.. and more preferably methoxy or ethoxy. 

^etSien mention J for Xi and X^ includes fluorine, dilorine. bromine and iodine, and is preferably chlorine. 

Where X^ and x2 jointly form a ring. G is preferably a group of the formula 



BO 
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■ « . „v=mniP a4-to7-memberedringoptionanycontainingno3hetero-atomssuchasO.N.an*^^ 

where ""9 Q l^^^J^t^y J.a sa^raL heterocyde. or an a«>matic heteKH^de). 

(e g. a saturated carbocycle^anaro^c c^^y . ^^^^ cyclopropy!. cyclobutyl. 

Refernng to r.ng ^'^'^^.J^^"?^^ 2K:yclopentervl. 3-cyclopente- 

zolyl). 1.3.4-oxadazolyi. 3- or selectecHrcm among oxygen, sulfur, nitrogen, etc. in 

^?'T'^.^:SS^^'pX?S^^^^ dioxotriazin'J. pyrrolidinyi. piperazinyl. pyranyl. thio^ran^ 
midinyl. Ihiomoipwnyi. rroiw';" / ovntria^invl 3- or 4-Dvridazinyl. pyrazinyl, N-oxido-3- or 4-pyn- 

oxazinyi. 1 .4 -e^yi. j ^''^f/t^'^fu^^T^^^^^ se Jcii fromamong oxygen, sulfur, 

dazlnyl. etc . O^^c or U^c fu^ s^^^^^ 

nrtrogen. «c « '^'^.^^^^"^^^^J^, quinolyl. isoquindyl. cinnolinyl. phthalazinyl. quinazol.ny. qui- 
TZ^^'^^^^^ ^^^^^ dibenzoturany,. carbazdV. acrKin^. phen- 

2nSrwL Xormnyt. benzo«zinyl. phenazinyl. phenothiazinyl. phenoxazmyl. etc. 
!«S!!2lfl^^^ ^'amples. G is preferably a group of the formula 
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„„er* X= h^"**-. C,.8 alk»l. C,^ alto,. haUw" or mK. SpecHfc «a».*l« « as «.o«s. 



CH: 
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Particularly preferred is 
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Thus the most suitable species of X is an aspartic add p-4-phenylpiperazine amWe residue. Moreover. G includes 

neutral-a-amino acid is preferred. ronrpc^pnted bv C in the formula [1] includes those L-a- 

ferred are L-leucine. L-norleucne and L-t'VPtoP^an^ "^^^^^^^^ „^,opyl. tert-lxityl. etc.). 

.oris=s:rin^i-^^^^^^ 

D-5-methyhryptophan. ^-P^^^^l^'f ^^^^^^ and D-5-methyHryptophan. 

lanine. D-4-biphenylalanine. and J-P«'^«*^5j^^^"y';^^^ acidhaving an aromatic ring group may 

Particularly preferred ^-P;''^^^^^^^^^^^^ ""9 amino group of D-tryptophan 

be substituted by CvealM (e g. methyl, ethyl n propyMen ouiy^ n-orcovl tert-butyl. etc.). C3.8 cydoalkyl 

55 cartx,nyl.ethoxycarbonyl. etc.). Among such a-ar™no D-N'"-acetyltryp- 
most preferred species of E is a D-tryptophan residue. 
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The prelerred specmc examples ot the peptWe Of the formula in or Hs salt are as follows 
X is L-conf igured. Y is L-configured; A is a group selected from the class consisting of D-glutamic acd 'eadue^D- 
asoartic aSvSue D-cysteic acid residue and D-tetrazolylalanine residue: B is D-conf.gured. B .s a gro^> setected 
fr?mredalSLg<?l-aminocyctopropane-1-carlx«^^^^ 

, S^TS>^2ue.^■cafboi^K acid residue. 1-aminocyciohexane-1-ca*oxylic acd residue and l-am,™>cy- 
Soh^DtJnTl^rtSylic acid residue, and B is a group selected from the dass consisting of D-leuome resdue. D- 
aSS^udneTesaue D-tert-leudne residue. D^methylleucine residue. D-phenylglycine -^^^'d"!. D-2*.e^^^^^^ 
Sro-S thTenylglycine residue. D-2-cydopentylglycine residue. D-phenylalan.ne ^^^^"f'i'J*'^"!?^^^^^^ 
due SvSine residue D-2-furylglydne residue and D-3-furylglydne resdue; C is a group selected from the class con- 

,„ cicJnn ^ L iluc-^e riwue L-i«)leucine residue. L-valine residue. L-norleudne residue and a L-a-amino acid residue 
ina t aSto Sg g^^^^^ Qroup selected from the class consisting of D-tryptophan residue. D-t^ptoph^ 
StSJS Se D-1 napMhylalanine residue. D-2-naphthylalanine residue. D-benzothienylalanine resKlue. 
bSS^Ia^lnfrWKlue Sd D-pentamethylphenylalanine residue, the D-tryptophan derivative t>e.ng a group se^«« 
irSTme dass consisting of D-N'"-methyltryptophan residue. D-N'".tormyHryptophan residue and D4vl'"-acetyltryp- 

75 tophan residue. 

4.(2-mi^<»^henyOpiperazineamido]aspartic acW residue. L-N(6)phenylacetylomrth.ne resKlue. I^^N -pnd 
vnacSSmne resWue. L-{4-benzyloxy)proline residue. L-(N5-benzyl)giutamine resKlue or L-(N(6)-r.ndo^3- 
SXS^rtc aciiTesidue: Y is a Ueucine residue. L-asparagine residue or L-0*ehzylserine resKlue; B is a D-leu- 
Sn^eJd^^ D-^mem^leucine residue. D-2.thienylglycine residue or D-3-thienylglycine residue: C is a L-leuane resi- 
due L-phenylalanine residue or L-tryptophan residue: and E is a D-tryptophan residue. 

acid L NCsZh^^^^^^ 

L- N(6)-^Sd^^^^^^^^ ««d residue: Y is an L-aspartic ackl or Ueucine residue: A is an D-^artic ac^ r^- 

due: B isTD-2-Solycine residue: C is an L-leucine. L-phenylalanine or L-tryptophan residue: and E « a D-tryp- 

^^^^^Se^rSsTpreferred cydic hexapeptide. ester or salt thereof is the compound of the following fomiula in or a salt 
30 thereof, and the salt is preferalaly the disodium salt 

Cydol-D-Asp-Asp(R1 )-Asp-D-Thg<2)-Leu-D-Trp-] 

[wherein Asd(R1) is an aspartic acid p-4-phenylpipera2ine amide residue and Thg(2) is a 2-thienylglycine residu 
35 ^ {^e ^ o c?nS>u^^^^^ Srtheformula W may. for example, be an alkyi ^ter of ^^e sjde-cha-n <^rbo^ 

qroup H oVa^^amino acid residue. As the alkyl group forming such an ester includes C^e alM groups sudi as 
methvl ethyl n-propyl. iso-propyl. n-butyl. iso-butyl, tert-butyl. n-pentyl, n-hexyl, etc. ^ ^ ^ k„ 

proems SS?ib«JlnJP-A-6-9689 and EP-A-528.312. any process analogous thereto, or the routine peptide synthess 

« technolcgy. ^ liquid-phase synthesis and the method of solid-phase synthesis can be 

emotoyS alS^S iquid-phase synthesis is advantageous in certain cases. For sud, peptide syrittiesis any of the 
^nSthl^J^ntSemJloyed. For example, the meth^^ 

thesis Intersclence New York, 1966: F. M. Finn and K. Hofmann. The Proteins. Vol. 2. H. Nenrath and R. L. H'll (edO. 
i^Sr^ Rei nc Tew ^orK 1976: Nobuo Izumiya et al.. Peptide Gtosei-no-Kiso^o-Jikken [The Fundamentals and 
^Smente^f'eptide Synthesis]. Maruzen. 1985: HaruaW Yajima. Shumpei SakaKibara. et al Seikagaku J.M«n 
^ Uac^heniS E^eriment Seminars 1]. Japanese Biochemical Society (ed.). Tokyo Kagaku Dc^.nJ977: Toshiya 
Wr^rl zSo^ SeiSgarjikken Koza 2 ICoriinued Biochemical Experiment Seminars 2], Japanese Biodiemical Soa- 
SvT^ ) C?^^?g?^Dor^987: ani J. M. Stewart and J. D. Young. Solid Phase Peptide Synthesis. Pias Chemical 
S^^L nniois 19S among other literature. Thus, any of the azide method, add chloride method, acid anhydride 
meZT'nJ!^ a^ii^hyd^^^^^^^ DCC method, active ester method. Woodward reagent K method. cart»nyl.m.. 
^otemSd^edox method. DCC/HONB method, and BOP reagent method, among others, can be employed^ 
-^rc^te heCeptWe W for use in the present invention can be synthesized by condensing a reactive carboxyl 
orouI^oS^^no S compound corresponding to either one of the two fragments available on spimmg the objec- 
t^e pSSe rag^^^^^^^^ ^^esired amide bond position with a reacUve amino group-containing starting compound 
rotJSndiiiTto me ofter fragment by a per se known procedure, deprotecting the C-terminal a-carboxyl group and 

I Jula7 SndenX in Z per se known manner to provide a cydIc compound, followed, if this produd compound has 
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any further protecth^e group, by removing the protective group by a corwentionalpr^^ 

Each of the f irst-mentioned starting compound and the second-mentioned startng ^T?*"*"^^^^ 
arid « a oeotide and when they are condensed together, give rise to the objectwe cyclic hexapeptde tU or a satt 
fh^eS ThS sS,^^ ^.^oun^s are generally straight-chain or branched. The term "reactive carboxyl group" used 
heTe^el^fe^^ a Se^Lxyl group or an a Jivated carboxyl group. The "reactive amino group" means a free am,no 
SmuD oT^n aSvated 1 m^o group. Usually, one of these tv«) functional groups is activated for the condensation reac- 
SS. y Sd/or anJno group that should not take part in the condensation are previously protected prK,r to 

^""IrrctSn rn:i^~lch shouUl not be involved in the contemplated co jf ensa«on. Pr<«ed«ve gro«^ 
that cln S used for such pr^ection. removal of the protective groups, and activaton of functional groups for conden- 

llmitSto Sn«loxycaS)nyl. ten-butyloxycartx>nyl. tert-amyloxyca*onyl. isobornyloxycarbonyl. ^-^f'^y^p^^' 
StiJt^-^SSlzylSy^^arbonyl adama^^^^ trHluoroacetyl. phthalyl. formyl. 2-n.trophenylsuHenyl. 

diphenylphosphinothioyi and 9-fluorenylmethyloxycarbonyl. ^rt^iutvl 
The cartjoxyl group can be protected in the form of an alkyl ester (e.g. methyl, ethyl, propyl. t«rt-bu^. 
cvd^^^rt^dohS^cycloheplyl. cyclooclyl and 2-adamantyl este.^). benzyl ester. 4-nitroben2yl ester. 4-meth«v- 
S^eV^iSen^^^^^^ ester, phenacyl ester, benzyloxycarbonylhydrazide. tert-butyloxycarbo- 

catlo^LSerbS is not limrted to carboxylic acid-derived acyl groups such as lower aliphatic Q'^^^.^ 
ZeS aS^cyl groups, such as benzoyl, benzyloxycarbonyl and ethoxycarbonyl. The group ^^"^^ 
tonTndX^ is ^t limted to benzyl, tetrahydropyranyl and tert-butyl. However, the hydroxyl group of senna need 

rolit' eToS'S the phenolic hydroxy, group of tyrosine includes but is r^t «mited to ^^r.ry^J^;^H^ 
robehz^. 2 n^benzylXbromobenzyloxycarbonyl and tert-butyl. However, this phenolic hydroxyl group need not nec- 

essarily be protected. 

Methionine may optionally be protected in sulfoxide form. » a a ^^k«^ 

ThTp°Sective gr^P for L i-^idazole ring of histidine includes but is not limrted to p-toluenesuKonyl ^■"f^- 
2 3 Wr^X^en' enesulfonyl. 2.4.dinrtrophenyl. benzyloxymethyl. tert-butoxymethyl. t^tu^oxycarbonyl. trrtyl and 9- 

nesur^':2?67ri^X^ 

and diDhenylphosphinothioyl. However, this indole ring need not necessarily be protected. -.^^.^o^^a 
The SatS form of cart>oxyl of a starting compound includes the corresponding acjd «"»VdrKle^azde ai^ actve 
ester (e^-»witti alcohols such as pentachlorophenol. 2,4.5-trichlorophenol. 2,4-dinrtrophenol cyanomejiyl a^coho^;P- 
SihiS n!JiSS% norbomene-2.3-dicarboxim-|de. N-hydroxysucdnimide. N-^roxypWha^^m^^^^^ 
zSS^^to. "^e activated form of amino group of a starting compound includes but is not limited to the correspond- 

C'S^^^'on reaction can be conducted in the presence of a solvent. The ^^^^^^^^.^^^ 
those ilvents known to be of use for peptide bond-forming reactions. Thus, for example, anhydrous or hydrous N.N- 
d^^^?^m^^imethyl sulfoxde' pyridine. chlo«,form. dioxane. dicjioromethane, tetrahydrofuran. acetonitnle. 
Pthvi acetate N-methylpyrrolidone. etc. and suitable nurtures thereof can be mentioned. 

^T?,?;ic;tion te^^^^^^^ is selected from the range known to be of use for peptide bond-forming reactions, gen- 

^^reirnLt^urc;'^^^^^^^ 

known A typical process comprises removing the terminal a-carboxy-protect.ng group from the C-tenrnnal 

S ac« S me p^t?ct«l peptide by a known method, activating the free a-carboxyl gro^J by a known method. 
?^XinQ^h?termrnTa-am-m^^^^^ group of the N-terminal amino add. and allowing the pepbde to cydize 
ra^lLulL y r^^^^ process con?,rises removing the terminal-a-carboxy-protective group of the CMer^n^ 
T^^lZtl^eJlnear peptide and the terminal a-amino-protecting group of the N-term.nal ammo aad of the same 
Decide Sn^^STy and cau^ng the deprotected peptide to undergo ring-closing condensation by a known P;oc^";e- 
£e are Ssit whicJ the irnTamoiecSlar condensation can be more advantageously earned out in highly diluted liq- 



uid phase 

55 



^Sdeprotecting reaction includes but Is not limited to catalytic reduction in a hydrogen «" *»^^ •^^f^^^^^ 
a cata^it Sch as pJwa* or Pd/carbon. treatment with an acid such as anhydrous '^J^ff "I^^^^^^^^^ 
LTtrSmomeihanesulfbnic add. trif luoroaceMc add. or a mixture of such acids, and reduction with sodium metal in 

liquid ammonia. 
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meat, addrtion of a cation acceptor P^^'^J^'^^^ 

zole ring o1 wrth dilute sodium hydroxide solution or dilute ammon« as well 

ring of tryptophan can ^ '^"^J^^^ 1 .4-butanedithiol. or the like. 

and high performance liquid chromatography. i«,iai«i in the form of a salt, e.g. salts with said 

The cyclic hexapeptide [I] for use in ^^^^^^ '-^^^^ saft^'etc. arxl prefer- 

metals, salts with bases or t>as.c ^^'^^J^^^'^^^ tof ilrSe Ste >^norganic acids (e.g. hydrochloric acid. 
:l^:Srpr;S f£p:^tir^Ts::io^^S^ c^r. ^. tartar, ac. m.ic ac«. 
oxalic acid. methanesuHonic acid, ):''y*^P^^,^^.^P[,^^ »his specification, the ablxeviation recom- 

.erTSruVS^^^^^^^ 
a partial listing of such abbreviations. 



Gly 
so Sar 
Ala 
Val 
Nva 
lie 
alle 
Nie 
Leu 

N-MeLeu 
tLeu 
30. y MeLeu 
Met 
Arg 

ArgfTos) 
Lys 
35 Lys(Mtr) 
Orn 

Orn{COPh) 
OrnCCOCHgPh) 
OrnCCOCHgCHaPh) 
40 Om(COCH2-lnd) 
His 

His(Bom) 

His(Bzl) 

Asp 

45 AsnlCHgPh) 

AsnCCHgCHgPh) 
Asn{CH2CH2-lnd) 
AsnlMe-CHgCHgPh) 
Asn(CH2CHMePh) 

so Asp(R1) 
Asp(R2) 
Asp(R3) 
Asp(R4) 
Asp(R5) 
55 Asp(R6) 
Asp(R7) 
Asp(R8) 
Asp(R9) 



: glycine 

: sarcosine (N-methylglydne) 

: alanine 

: valine 

: norvaline 

: isoleucine 

: alloisoleucine 

: norleucine 

: leucine 

: N-methylleucine 

: tert-leucine 

: gamma-methylleucine 

: methionine 

: arginine 

: N^-p-toluenesulfonylarginine 

■ N(£H4-niethoxy-2.3.64rimethy^ 
: ornithine 

: N{6)-b€n2oylornithine 

: N{6)-phenylacetylornithme 

: N(6)-(3-phenylpropionyl)ornithine 

: N(6)-({indol-3-yl}acetyl) ornithine 

: histidine 

: N(n)-benzyloxymethylhistidine 

: N(T)-ben2ylhistidine 

: aspartic acid 

: N^-benzylasparagine 

: N'^-phenethylasparagine 

: N^-(2-{indol-3-yllethyl) asparagine 

: N'*-methyl-N'*-phenethylasparagine 

: N'*-({2iDhenyllpropyl)asparagine 

: aspartic add p-A-phenylpiperazine amide 

: aspartic add p^i3henylpiperidine amide 

: aspartic add p-indoline amide 

• aspartic add p-1-aminoindan amide 

: aspartic add p-l-aminotetrahydronaphthalene amide 

• aspartic add p-A-acetylpiperazine amide 

• aspartic add p-4.(2-chlorophenyl)piperazine amide 

: aspartic add p-4-(3-chlorophenyl)-pipera2ine amide 
: aspartic add p-4-{4-chlorophenyl)pipera2ine amide 
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Asp(RIO) 

Asp(R11) 
Asp(R12) 
Asp(R13) 
Asp(R14) 
Asp(R15) 
Asp(R16) 
Glu 

GlnCCHgPh) 

Gln(CH2CH2Ph) 

Gln(CH2CH2-lnd) 

Glu(R3) 

Glu(R4) 

Glu(R5) 



IS 


Cys 




eta 




Ser 




Ser(Bzl) 




Thr 


20 


Thr(Bzl) 




Pro 




Tpr 




Hyp 




Hyp(B2l) 


25 


Azc 




Pip 




Phe 




N-MePhe 




Tyr 


30 


Trp 




mTrp 




N-MeTrp 




Trp(Me) 




Trp(For) 


35 


Trp(Ac) 




Phg 




Na1(1) 




Nal(2) 




Thi 


40 


Thg(2) 




Thg(3) 




Acpr 




Acbu 




Acpe 


45 


Achx 




Achp 




Tic 




Cpg 



: aspaiiic add p-4-(2-methoxyphenyl)piperazine amide 

: aspartic add p-4-{4-methoxyphenyl)pipera2ine amide 

: aspartic add p-4-(2-ethoxyrihenyl)piperazine amide 

: aspartic add p-4-(2-fluorophenyI)pipera2ine amide 

: aspartic add p-4-(4-f luorophenyOpiperazine amide 

: aspartic add p-4-(3-trifiuoromethylphenyl)pipera2ine amide 

: aspartic add p-4-(2-pyridyl)piperazine amide 

: glutamic acid 

: N^-benzylglutamine 

: N^-phenethylglutamine 

: N^-(2-lindol-3-yl}ethyl)glutamine 

: glutamic acid Y-indoline amide 

: glutamic acid r 1 -aminoindan amide 

: glutamic acid 7-1 -aminotetrahydronaphthalene amide 

: cysteine 

: cysteic acid 

: serine 

: O-benzylserine 

: threonine 

: O-benzylthreonine 

: proline 

: thioproline 

: 4-hydroxyproline 

: A-benzyloxyproline 

: azetidine-2-carboxylic add 

: pipecdic add (piperidine-2-carboxylic acid) 

: phenylalanine 

: N-methylphenylalanine 

: tyrosine 

: tryptophan 

: 5-methyltryptophan 

: N(a)-methyltryptophan 

: N'"-methyltryptophan 

: N'"-formyltryptophan 

: N'"-acetyltryptophan 

: phenylglycine 

: 1-naphthylalanine 

: 2-naphthylalanine 

: 2-thienylalanine 

: 2-thieny!glydne 

: 3-thienylglydne 

: i-aminocyclopropane-1-carboxylic add 
: l-aminocyclbbutane-1-caitK)xylicacid 
: i-aminocyclopentane-1-cart>oxylicadd 
: i-aminocyclohexane-1-carboxyiicacid 
: 1 -aminocycloheptane-1 -carboxylic add 
: tetrahydroisoquinoline-2-carboxylic add 
: cycloperrtylglycine 



so The protective 
ing ali^reviations. 



groups and reagents which are frequently referred to in this specification are indicated by the follow- 



AcOEt 
Boc 

55 Bzl 

BrZ 

az 

Tos 



ethyl acetate 

tert-butoxycartx)ny1 

benzyl 

2-bromobenzyloxycarbonyl 
2-chlorobenzyloxycartx>nyl 
p-toluenesulfonyl 
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For 


: lormyl 


OBzl 


: benzyl ester 


OPac 


: phenacyl ester 


ONB 


: HONB ester 


TFA 


: trif luoroacetic acid 


TEA 


: triethylamine 


IBCF 


: isobutyl chloroformate 


DMF 


: N.N-dimethylformamide 


DCC 


: N,N'<licyclohexylcarbodiimide 


DCU 


: N,N*-dicyclohexylurea 


HONB 


: N-hydroxy-5-norbornene-2.3<licarboximide 


HOBt 


: 1-hydroxybenzotriazole 


DCM 


i.dichloromethane 


THF 


: tetrahydrof uran 



The anti-endothelin compound for use in the present invention includes not only the compound ^^1^^^"^^^^ 
formllL 2^^^^ a salt thereof, but also the compounds listed in the following Table 1-1 through Table 

1-6. 



2S 



30 
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The compounds listed in the above Table 1-1 through Table 1 -6 can be produced by known processes or in accord- 
ance with the processes disclosed in the literature cited in the tables. 
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^ l o*^ in ihp phox/e Table 1-1 through Table 1 -6 and the compound of the formula [Q are classrtied 

^'XS^JS^'SSI^S^^^ used herein .o nean an, a,., a.1 o, inte.c«<», o. <«*,a. co™.. 

, T-^L^H^ cabtal white ma«w inlarcHon of basal oanglia and internal capsule, pontma inlan!- 

^'''•^Thc nharmaceutical composition Of the present invention which contains a compound of the formula [1] or an ester 
ther^ orTsTS S tor^ce can be administered orally or non-orally. For non^oral 

thereot, or a saii inereui. lui -^»«« -^u^i^»;«r% rfi/^taiix/ nr tnninallv for instance. For ora administration, the com- 

sition can ''-^-'i^^^^^^^^ capsules, syrup, emulsion elixir. 

SXS. -tr^^^ ™V be the bulk powder of at least one antiendott^ejin conpound or a 

erally 0.01-100 weight ^^^^^^fl^^^f dosage forms by the established pham«ceutical pro- 

"i^SJ^^oTnttTe'^^Tr:;:^ 

suspending agent in the . ^enterally administrable diluent or vehicle such as aqueous medium. 

S^^^'^L'Jt «n bSrr^^d^ ^rigeSiftSLn and isotonic saline, among others. Moreover, sterile non- 
The vehicle that can be used ^^^^^^'^^^^l ^ medium. For this purpose, a variety of nonvolatile ofls 

TnL a'a^s in be raS. syrS.etic. or'^misynthe.ic fatty oils and fatty adds and natural, synthetc. 

of alginic acid. chWn. chrtosan. P«f ^""^J^^^^lf ^^^^^^ additives such as an inert diluent, 

isynthetic polymers, glycerrdes. etc. Such ^^^ja^^^";^^'^^ ^rt,ic acid. etc.. an antioxidant such as 

a lubricant such as magnesium steara^e. a P^^rvative such as .««bena ^^eetener. a f lavorant. a per- 

ascorbicacj. a-tocopherjl cjjt^^^^^^ be emul- 

rnt^J^nx^fsCen^^^^^^^ 

''""^^e ^:r:T,:^'rZeT^^ or ^ refer^^ce to. the recipienTs age. body 
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weight, general health status, and gender, dietary protocol, dosing schedule, planned treatment modality, excretion 
rate, comtrination of drugs, and the current severity of the disease, anwng other factors. 

The composition containing an anti-endothelin compound, of the present invention has only a low toxicological 
potential and can therefore be administered safely. The daily dosage, which varies with the recipient's clinical condition 
and body weight species of compound, route of adntinistration. etc.. for the conposilion for the prophylactic or treat- 
ment of an infarcted brain disease in an adutt (60 kg) is 30-1000 mg orally, preferably 100-1000 mg orally, or 1-500 mg 
intravenously, preferably 3-300 mg intravenously, more preferably 30-200 mg intravenously, and this dosage is prefera- 
bly administered once daily or in 2-4 divided doses. ,_».„,4 

Particularly the pharmaceutical composition containing a compound of the formula [IJ or an ester thereof, or a san 
thereof, is preferably administered in a daily dosage of 3-300 mg intravenously, preferably 30-200 mg intravenously, 
once daily or in 2-4 divided doses. „. . .. . 

In accordance with the present invention, anti-endothelin compounds exhibit therapeutic efficacy in cerebral infarc- 
tion and are also useful for the prevention of the disease in a mammal that is a member of a population at risk thereof. 
Such populations include, for wample. patients that have had a previous cerebral infarction. 

gXAMPLES 

The following examples are intended to describe the present invention in further detail and should by no means be 
construed as defining the scope of the invention. 

Test Example 1 

Effect of endothelin A and B receptor antagonist compound 1 on total cerebral infarction 

cJS"-^alpartyl-3-I(4-phenylppera2in-1-yl)carbonyn-L-alanyi-L-a-asp^ 
phyQ disodium salt 

Method: 

Mature male geibils were divided into 2 groups and total brain infarct models were constmcted by occluding the 
bilateral common carotid arteries for 15 minutes (Nagisa et al.. Basic Pharmacology & Therapeutics. 23. 103-108. 
19951 Control saline (vehicle) (group A) and compound 1 (3 mg/kg) (group B) were administered sitocuteneously twice, 
viz 60 minutes before obstruction and 60 minutes after reperfuston. and the survival rates at 8 hours after reperfusion 
were compared between the groups. In addition, the brain tissue endothelin concentration vwas determined by enzynw 
immunoassay at 5 hours following the 15-minute obstruction of the bilateral common carotkl arteries. Intergroup com- 
parison was made by ANOVA test (one-way analysis of variance). 

Result: 

The sunnval rate at 8 hours after reperfusion was 0% in group A (n=iO) vs. 80% in group B (n-10). Thus, a sfatis- 
tically significant innprovement in survival rate was obtained in group B(p<0.01). 

As to the brain tissue concentration of endothelin. whereas it v««s 60.0±3.6 pg/g wet tissue for gerbils with no 
ischemia (n=6). the value was 103.2±6.3 pg/g wet tissue for gerbils at 5 hours after 15-minute obstrucbon of bilateral 
common carotid arteries (n=7). showing a stetistically significant elevation (p<0.01). 

These results indicate that the brain tissue endothelin concentration is increased in total cerebral infarction and that 
conpound 1 1mproves the survival rate following total txain infarct 

Test Example 2 

Effect of endothelin A and B receptor antagonist compound 2 on tofal cerebral infarction 

CompourKi 2: . tx_ -j 

4-Tert-butyl-N-t6-(2-hydroKyethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl]-benzene sulfonamide 

Method: 

Mature male geibils were divided into 2 groups and total brain infarct models were constructed by obstructing the 
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bilateral common carotid arteries for 15 mirurtes (Nagisa et al.. Basic Pharmacology & Therapeutcs 23. 103-108. 
19S) Srsaline (vehicle) (Group A) arKl compourKl 2 (3 mg/kg) (Group B) were ^'^"'^^'^'^''1'^^^''°;'^ 
i«S namely 60 minutes befo e obstruction and 90 minutes after reperfusion and the sun^wal rates a 8 hours follo«nt^ 
JJISuTn were^mpared betv^een the groups. Intergroup comparison was made by ANOVA test (one-way analyse 
of variance). 

Result: 

The survival rate at 8 hours after reperfusion was 0% in group A (n=10) vs. 36% in group B (n=1 1). Thus, a statis- 
tically significant improvement in survival rate was obtained in group B (p<0.05). . , ^ . . ^ ^ 
The above results indicate that compound 2 improves the sun/ival rate following total brain infarct. 



Test Example 3 

15 Effect of endothelin A and B receptor antagonist compound 1 on regional cerebral infarction 
Method: 

Male 9-week-old Wistar rats were divided into 2 groups, and regional brain infart models were constructed by mod- 
iV.ng the middle cerebral artery obtulator obstruction-reperfusion model of Koizumi et al. (Koizum, et al.. Cerebral Apo- 
dS 8 1 8 1986). Thus, an obtulator was inserted from the left external carotid artery to occlude the mKldle cerebral 
ar^v at its origin and. at the same time, the bilateral common carotid arteries were obstructed witfi aneur.smal clips. 
SriSolator ?nd clip^ were removed 30 minutes after obstruction to establish recirculation. Immediately after r^r- 
Sof 5 hSLrrthereSer. twice daily on the following 2 days, and once after 3 days, or for a total ^7 tim^. cortrol 
san^'(vehSe) (group A) (n=17) and compound 1 (3 mg/kg) (group B) (n=16) were admin.slered -n^avenous^y. Three 
TaZVZ e^r&sion. the animals were sacrrticed by decapitation and the brain was enucleated arid sl|cedjrto 7 s^- 
«oS 2 mm Wck each. Using the brain sections stained with 2.3.5-triphenyRetrazolium hydrochloride, the irlarcl area 
wl7mea^re3^h an image analyzer. The infarct area of each section was expressed in percentage of the area of the 
ShemlSXe ol the sectiJi. The infarct volume was expressed in the percentage of the sum of infarct areas of 
L^ons reSlTto the sum of areas of ischemic hemispheres lor each individual. Intergroup companson was made by 
ANOVA test (one-vway analysis of variance). 



so 
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Result: 

3S The fractional brain infarct area of each section at 3 days after reperfusion in each of groups A and B is shown 
below. A statistically significant diminution of brain infarct was found in section No. 3 corresponding to the region per- 
fused by the middle cerebral artery (p=0.039). 
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Section No. 


Group A 


Group B 


1 


29.13±6.70 


23.76±7.70 (p=0.606) 


2 


37.50±3.82 


24.78±6.20 (p=0.063) 


3 


44.93±3.69 


33.08±5.41 tp=0.039) 


4 


41.87t3.11 


31.62±5.06 (p=0.061) 


5 


8.97±1.90 


6.77±1.96(p=0.382) 


6 


1.67±0.64 


1.33±0.88(p=0.611) 


7 


O.OQtO.OO 


0.00±0.00 


(unit: %: mearttSE) 
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ndencv toward diminution of infarct was found in group B {p=0.071). . ^ ^ 

^iTSo^SuK indicates that, in regional brain infarction, compound 1 reduces the affected area to protect neu. 

'Based on the foregoing results, it is clear that the composition of the present invention, which contains an endothe; 
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lin antagonist compound, particularly an endothelin A and B receptor antagonist compound, is eflicadous in cerebral 
infarction. 

Famulatlon Examples 

The composition containing an anti-endothelin compound for the prophylaxis or treatment of cerebral infarction 
according to the present invention can be prepared and provided according to the following and other formulas. In the 
following description, compound 1 means the same compound 1 as used in the above test examples. 

1. Capsules 



(1) Compound 1 


10 mg 


(2) Lactose 


90 mg 


(3) Microcrystalline cellulose 


70 mg 


(4) Magnesium stearate 


10 mg 




(In each capsule) 180 mg 



(1), (2) and (3) as well as 1/2 of (4) are mixed and granulated. To the granulation is added the remainder of (4) and 
the whole mixture is sealed in a gelatin capsule shell. 

2 Tablets 



(1) Compound 1 


10 mg 


(2) Lactose 


35 mg 


(3) Com starch 


150mg 


(4) Microcrystalline cellulose 


30 mg 


(5) Magnesium stearate 


5mg 




1 (In each tablet) 230mg 



(1). (2). (3). 2/3 of (4) and 1/2 of (5) are mixed and granulated. To the granulation are added the remainders of (4) 
and (5) and the whole mixture is conrpressed to provide a tablet. 

3. Injection 



(1) Compound 1 


10 mg 


(2) Inositol 


100 mg 


(3) Benzyl alcohol 


20 mg 




(In each ampule) 130 mg 



(1). (2) and (3) are dissolved in distilled water for injection to make 2 ml and sealed in an ampule. The sterile pro- 
cedure is used throughout. 



4. Injection 

Composition: A lyophilized product containing 5 mg. 10 mg. 25 mg. 50 mg. or 100 mg of compound 1 per vial (for 

extemporaneous reconstitution in saline) 
Process: (1) (5 mg) 



22 



10 



EP 0 815 870 A2 

in 49 L of water for injection was dissolved 122.5 g of compound 1. and the solution was sterilized by filtration 
.hro!^h ! bart^Snilte Miin Disk). Avoiding microbial contamination in a dean room, the sterilized soluton dis- 
tS rn^Xrttons^Irto vials'and after me rubber stopper was sunken part-way. the -:^fj^^:Z,'^;'ZfJ^^ 
rL«Slrver where they were lyophilized in the routine manner. After 40 hours, dry air was '"^<^"^ed into the freeze- 
dryertfreS^ir^^S 
tic flip-off cap to provide a finished product. 

(2) (10 mg) 

using 245 g of compound 1 and 49 L of water for injection, the procedure (1) was repeated to provide a finished 
product. 

(3) (25mg) 

Using 612.5 g of compound 1 and 49 L of water for injection, the procedure (1) was repeated to provide a finished 
product. 

(4) (S0mg) 

Using 190 g of compound 1 and 7.6 L of water for injection, the procedure (1) was repeated to provide a finished 
product. 

(5) (100mg) 

Using 361 g of compound 1 and 7.22 L of water for injection, the procedure (l) was repeated to provide a finished 
'""'Ss application is based on application No. 167507/1996 filed in Japan, the content of which is incorporated here- 
into by reference. 

30 Claims 

1 . Use of a compound of the formula: 



IS 



so 
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-B- 



wherein X and Y each represents an a-amino acid residue having D-. L- or DL-form; 



S Z^^^^Tl^:^^^^^^^^ selected from the group cor^lstir^ of a phenylglyclne. 

DheSaiSe 1 n^hWalanlne. 2-naphthylalanine. 2-thienylalanine. 2-thienylg.ycine. 3-th.enylglyane pro- 
EH-C ox^prdin? azetidine-2-cart^y.ic acid. piperidine-Z-carboxylic add ^-^J-^^^P-P^"^^"^^ 
tojrlic acid l-aminocyclobutane-1-cartx»cylic acid. .^^1 
^Tnc^yclohe«ne-1-cart.o![ylic acid and l-aminocycloheptane-l-carboxytic acKi residue which is optionally 

suljstituted by a Ci_6 alkyi; 

C represents a L-a-amIno acid residue; and 

P renresents a D-a-amino acid residue having an aromatic ring group. 

or a phiricecScally acceptable ester or saH thereof for the manufacture of a composition for the prophylaxis 
SO or treatment of cerebral infarction. 

2. Use according to claim 1 . wherein X is a group of the formula: 
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wherein G is a group of the formula 



75 




wherein and each is a hydrogen atom. C^e a^M- Ci.6 alkoxy. halogen or nitro. or X^ and X^ combine together 
to form a ring. 

3. Use according to claim 1 . wherein Y is an aspartic acid, glutamic acid, alanine, proline/leucine or tryptophan resi- 
25 due. 

4. Use according to claim 1 . wherein A is a D-glutamic acid. D-aspartic acid, D-cysteic acid. D-homocysteic acid, D- 
p(5-tetrazolyl)alanine or D-2-amino-4'(5-tetrazolyl)butyric add residue. 

30 5. Use according to claim 1 , wherein B is a D-2-thienylglycine residue. 

6. Use according to claim 1 . wherein C is a L-leudne, L-norleudne or L-tryptophan residue which a-amino group may 
be substituted by a alkyl. 

35 7- Use according to claim 1. wherein E is a D-tryptophan, D-5-methyltryptophan, D-phenylalanine. D-tyrosine, D-1- 
naphtylalanine, D-2-naphtylalanine, D-S-benzothienylalanine. D-4-biphenylalanine or D-pentamethylphenylalanine 
residue. 

8. Use according to daim 1 . wherein X is a tryptophan. L-(p-4-phenylpipera2ineamido)aspartic acid, L-[p-4-(2-meth- 
40 oxyphenyl)pipera2ineamido)aspartic acid, L-N(6)-phenylacetylornrthine, L-(N'*-[indol-3-yl]acetyl)omithine, L-(4- 

ben2yloxy)proline, L-(N^-benzyl)glutamine or L-{N(6)-[indol-3-yllethyl)aspartic add residue; 

Y is a L-aspartic add or L-leucine residue; 
A is a D-aspartic acid residue; 
45 B is a p-2-thienylgiycine residue; 

C is a L-leudne. L-phenylalanine or L-tryptophan residue; and 
E is a D-tryptophan residue. 

9. Use according to claim 1 , wherein the cyclic hexapeptide is a peptide of the formula: 

60 

CydoI-D-Asp-Asp(R1)-Asp-D-Thg(2)-Leu-D-Trp-] 

wherein Asp(R1) is an aspartic acid p-4-phenylpiperazine amide residue, and Thg(2) is a 2-(2-thieny1)glycine resi 
due. 

55 

1 0. Use according to claim 1 . wherein the cyclic hexapeptide is a peptide of the formula: 

Cydo[-D-Asp-Asp(R1)-Asp-D-Thg(2)-Leu-D-Trp-] disodium salt 



G 

I 

CO 
I 

I 

-NHCHCC 



24 



EP 0 815 870 A2 

wherein Asp(RI) is an aspartic acid p-4-phenylpiperadine amide residue, and Thg(2) is a 2-(2-lhienyi)glycine resi- 



due. 

11 



. A pharmaceutical composition for the prophylaxis or treatment of cerebral infarction which comprises a cyclic hex- 
apeptide of the formula: 



-A — Y — B C E- 

wherein X and Y each represents an a-amino acid residue having L- or DL-form; 



A renresents a D-acidic-a-amino acid residue; ... 
B r^resents a D- or L-neutral-a-amIno acid residue selected from the group consisting of a phenylglycine. 
phenyL^^^ 1 -naphthylalanine. 2^aphthylalanine. 2-thienytalanine. 2-thienylglydne. 3-thienylglyc.ne pro- 
fneTh^^^^^ azetldine.2.carboxylic acid. piperidine.2.cart.oxyHc add. 

bo^ acid vaminocydobutane-l-carboxylic add. 1.aminocyclopentane.lK:art>o^ acjd 1 - 
tuted by a Ci.6 alkyi; 

C represents a L-a-amino acid residue; and 

E represents a D-a-amino acid residue having an aromatic ring group, 
or a pharmaceutically acceptable ester or sart thereof. 
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